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phenomenon of luminescence in the green inner cone of a
Bunsen flame burning with an abundant air-supply, and more
generally in every explosion of gases. (See Appendix, No. VII.)
Every gas flame from which solid particles (of carbon) or the
vapours of salt are absent shines chiefly, if not exclusively,
because of luminescence. On the other hand, solid bodies
exhibit this phenomena at high temperatures with comparative
rarity.
Bodies which are not absolutely black either transmit radia- Solid
tion or reflect it. If the coefficient of reflection1 and of trans-bodiee-
parency2 for a certain temperature is given, then the coefficient
of absorption 3 and at the same time the coefficient of emission
are known (taking the coefficient of emission of the absolute
black body as unity). We see immediately that the trans-
parency of many solid substances is zero. No heat or light
rays can pass through a piece of carbon, of platinum, or any
similar material of any appreciable thickness at any tempera-
ture. The difference between their radiation and that of the
absolute black body is based, then, solely on their different
powers of reflection.
Flames in which solid particles, or the vapours of a salt Flames,
are glowing, leaving luminescence out of account, present in
general quite a different case. An ordinary flame of illuminat-
ing gas in which solid particles of carbon are glowing, is still
highly transparent to radiation, as evidenced by our ability
to see through it. The more glowing particles it contains, the
more opaque it becomes. It must be considered quite opaque
when a mirror or a second similar flame placed behind it no
longer increases its luminosity. On the other hand/the re-
flecting power of such flames is almost always very small.
We can convince ourselves of this by directing a beam of
sunlight or light from an electric arc transversely through the
flame, and again observing the previously measured radiation.
If this has been perceptibly increased, it is evident that the
flame has reflected a part of the incident radiation. If it does
not increase, then the flame can have no perceptible reflecting
power.
1  That is, the fraction of the radiation which is reflected.
2  That is, the fraction of the radiation which is allowed to pass through,
3  That is, the fraction of the radiation which is absorbed.